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Claims: 



An apparatus for converting data between serial and parallel formats, 

comprising \ 

at least one serial data channel (20), 

a storage element (30) Associated with each serial data channel (20) and 
having at least first and Second arrays (31, 32) of storage cells (50, 50'), 
characterised in that \ 

each storage cell comprisesulrst and second ports, wherein the first 
ports of all storage cells (50A50') of a storage element (30) are 
connected in parallel to a databus (60) interconnecting the storage 
element (30) with the associated channel (20), 

the data bus (60) comprises at laast one buffering element (70) arranged 
to separate said data bus into portions (61-64), each portion being 
connected to the first port of at iedst one storage cell (50, 50') of each 
array (3 1 , 32) of said storage elemeW, and 

means (100; 300) are provided for enabling the transfer of data between 
said bus (60) and at least one storage tell (50, 50') in said storage 
element (30) via said first port and enabling the transfer of data from 
one bus (61-64) portion to an adjacent ius portion via said at least one 
buffering element (70). \ 

An apparatus as claimed in claim 1, characterised in that said means 
(100; 300) for enabling the transfer of data Between said bus (60) and 
one storage cell (50, 50') comprises first clocft generating means, said 
first clock being adapted to control access to said storage cell (50, 50') 



and to control the transf* of data from one bus portion (61-64) to the 
next via said buffering element (70). 

An apparatus as claimed in\claim 2, characterised in that said first 
clock is adapted to the transmission speed of the associated serial data 
channel (20). \ 

An apparatus as claimed in arA preceding claim, characterised in that 
the first ports of the storage cell\ (50, 50') of each array (31, 32) are 
adapted to be accessed sequentially. 

An apparatus as claimed in any prd|ceding claim, characterised in that 
in each array, the first ports of storafee cells (50, 50') disposed on each 
side of a buffering element (70) are kdapted to be accessed 
simultaneously. \ 

An apparatus as claimed in any preceding claim, characterised in that 

said buffering element (70) comprises 1 pipeline register. 

An apparatus as claimed in any preceding claim, characterised in that 
the second ports of each storage cell (50,150') are connected in parallel 
across all arrays. I 

An apparatus as claimed in any preceding dlaim, characterised in that 

means (200; 400) are.provided for controlling the access to the storage 
cells (50, 50') of one array simultaneously vik said second ports. 

An apparatus as claimed in claim 8, characterised in that said means 
(200; 400) for controlling the access to the storage cells comprises a 



second clock generatingvmeans. 

An apparatus as claimed ift any preceding claim, characterised in that 

said storage cells (50, 50') Comprise dual-port random access memory 
(RAM) cells. \ 

An apparatus as claimed in arty preceding claim, characterised in that 
each array (31, 32) is dimensioned to store at least one data packet. 

An apparatus as claimed in any bne of claims 1 to 10, characterised in 
that each array (3 1 , 32) is dimensioned to store part of a data packet. 

An apparatus as claimed in any preceding claim, characterised in that 

said storage cells (50, 50') are arrahged to store more than one bit 
simultaneously. \ 

An apparatus for converting data frdm a serial to parallel format as 
claimed in any preceding claim, characterised in that said first port is 
a input port and said second port is an output port. 

An apparatus for converting data from a parallel to serial format as 
claimed in any one of claims 1 to 12, Characterised in that said first 
port is an output port and said secondlport is an input port. 

An apparatus for converting data inputlthrough at least one channel in a 
serial format into a parallel format, comprising 
at least one serial data input channel (20), 

a storage element (30) associated with ekch serial data channel (20) and 
having at least first and second arrays (3 j , 32) of storage cells (50, 50'), 
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characterised in that 

each storage cell (50, 50') comprises an input port and an output port, 
the input ports of the storage cells of the storage element (30) being 
connected in parallel to a data bus (60) interconnecting the storage 
element (30) with a serial channel (20), 

said data bus (20) comprises at least one buffering element (70) 
arranged to separate said data bus into portions (61-64), each portion 
being connected to the input port of at least one storage cell (50, 50') of 
each array of said storage element, and 

means (100) are provided for enabling the input of data from said data 
bus into at least one storage cell (50, 50') in said storage element (30) 
and enabling the buffering of data onto a data bus portion (61-64) by 
said at least one buffering element (70) in accordance with a 
predetermined input cycle. 

An apparatus for converting data from a parallel format into a serial 
format, comprising 

at least one serial data output channel (20), 

a storage element (30) associated with each serial data channel (20) and 
having at least first and second arrays (31, 32) of storage cells (50, 50'), 
characterised in that 

each storage cell (50, 50') comprises an input port and an output port, 
the output ports of the storage cells (50, 50') of the storage element (30) 
being connected in parallel to a data bus (60) interconnecting the 
storage element with a serial output channel (20), 
said data bus (60) comprises at least one buffering element (70) 
arranged to separate said data bus into portions (61-64), each portion 
being connected to the output port of at least one storage cell (50, 50*)of 
each array of said storage element (30), and 



means (300) are provided for enabling the output of data from at least 
one storage cell (50, 50') \n said storage element (30) onto said data bus 
(60) and for enabling the buffering of data onto a data bus portion (61 - 
64) by said at least one buffering element (70) in accordance with a 
predetermined output cycle' 

A method for converting serial data to a parallel format utilising the 
apparatus as claimed in any orte of claims 1 to 14 and 16, characterised 
by transmitting serial data frorA each channel (20) onto the associated 
data bus (60) and enabling the sequential input of data from the data bus 
(60) into the memory cells (50, 30') of one array (31, 32) of each storage 
element (30) in accordance with k write cycle. 

A method as claimed in claim 18, characterised by enabling the 
simultaneous output of data from th$ memory cells (50, 50') of one array 
(31, 32) of each storage element (3 01 sequentially in accordance with a 
read cycle, the arrays (3 1, 32) in whidh data output and data input are 
enabled being different. 

A method as claimed in claim 18, characterised by splitting the output 
of data from the memory cells (50, 50') djfpne array (31, 32) over at 
least two read cycles. 

A method as claimed in any one of claimsll 8 to 20, characterised by 
enabling the transfer of data from one bus Jportion (61-64) to a following 
bus portion during each write cycle. 

A method as claimed in claim 2 1 , characterised by commencing the 
sequential input of data into each array (31,3^) from the portion of data 



bus (64) arranged furthest from the associated serial data channel (20). 

A method as claimed in clairto 22, characterised by enabling the input 
of data to the storage cells (50, 50') at the end of one bus portion (61- 
64) and the beginning of the nfext bus portion simultaneously. 

A method as claimed in any on* of claims 1 8 to 23, characterised by 
adapting the write cycle for each storage element (30) to the 
transmission speed of the associated serial data channel (20). 

A method as claimed in claim 24, bharacterised by adapting the read 
cycle to the total bandwidth of all sterial data channels (20). 



A method for converting parallel daia to a serial format utilising the 
apparatus as claimed in any one of claims 1 to 13, 15 and 17, 
characterised by 

enabling the sequential output of data\from the memory cells (50, 50') of 
one array (31, 32) of each storage elerhent (30) onto the data bus (60) in 
accordance with a read cycle and transmitting serial data from each data 
bus (60) onto the associated channel (20). 

A method as claimed in claim 26, characterised by enabling the 
simultaneous input of data into the mernlpry cells (50, 50') of one array 
(31, 32) of each storage element (30) sequentially in accordance with a 
write cycle, the arrays (3 1, 32) in which ^ata output and data input are 
enabled being different. 



A method as claimed in claim 26 or 27, 
input of data into the memory cells (50, 



characterised by splitting the 
50,') of one array (3 1 , 32) over 




at least two write cycles. 

A method as claimed in d 
enabling the transfer of d 
bus portion during each \ 

A method as claimed in c\mA 29, characterised by commencing the 
output of data from each arraA(3 1, 32) onto the portion of data bus 
arranged closest to the associated serial data channel (20). 

A method as claimed in claim 30Acharacterised by enabling the output 
of data from the storage cells (50, W) at the end of one bus portion (61- 
64) and the beginning of the next bus portion simultaneously. 

A method as claimed in any one of clfcims 26 to 3 1 , characterised by 
adapting the read cycle for each storage element (30) to the 
transmission speed of the associated serial data channel (20). 

A method as claimed in claim 32, characterised by adapting the write 
cycle to the total bandwidth of all serial data channels (20). 

A communications switch comprising an apparatus as claimed in any 
one of claims 1 to 17. \ 

A communications switch as claimed in claim 14, characterised in 
that said apparatus operates in accordance with\a method as claimed in 
any one of claims 1 8 to 33. \ 



iy one of claims 26 to 28, characterised by 

ita from one bus portion (61-64) to a following 
Aite cycle. 



